The presence of a flow-related signal in the normal dural sinus time of flight magnetic resonance angiography (TOF MRA) is common. This study aimed to identify changes in signal intensity in the dural sinus caused by changes in patient position. Materials and Methods: The researchers performed an elevation TOF MRA of the cerebral region in 52 patients, who showed abnormal flow-related signals in the dural sinuses on supine position. Flow-related signal intensity in the dural sinuses was then analyzed. Results: Flow-related signals were seen in 114 sites (52 patients), specifically in the internal jugular vein (IJV), sigmoid sinus (SS), inferior petrosal sinus (IPS), and cavernous sinus (CS) in 29 sites, 33 sites, 32 sites, and 20 sites, respectively. After head elevation, flow-related signal changes were then observed in the IJV, SS, IPS, and CS in 107 sites (107/114, 93.9%). There was loss of signal (62/114, 54.4%), or decrease (39/114, 34.2%), increase (6/114, 5.3%), or no change (7/114, 6.1%) in the signal intensity, and flow related signals were more frequent on the left than on the right. Conclusion: Flow-related signals in the dural sinuses on TOF MRA were decreased or disappeared by head elevation in 88.6% of the sites. Head elevation may help distinguish between pathologic and physiologic states.
arteriovenous fistula (AVF) (2, 4, 5, 8) . The causes of frequent high signal intensities in the dural sinuses are complex and dependent on many factors, i.e., anatomical variations (compression by the left brachiocephalic vein), intrathoracic pressure, respiration, and others -some yet undefined (4, 7, 9, 10) . These factors might cause reverse flow in the IJV and sigmoid sinus (SS), resulting in flow directed contralaterally via the inferior petrosal sinus (IPS) and cavernous sinus (CS) and contributing to this abnormal high signal intensity in dural sinuses (4, 5) .
To clarify physiologic and pathologic flow related signal intensities, several studies have been performed on physiologic maneuvers (such as Valsalva or Müller's maneuver) and breathing maneuvers (7, 11) . However, the results of these studies have not been entirely satisfactory. Different body positions have different patterns of cerebral venous outflow, and considerable variations in the cerebral venous outflow have been reported (1, 9) .
Positional MRI was recently introduced as a new machine to get images of cerebral venous outflow (1, 9, 12) . However, despite the good results, this type of MR scanner remains largely unpopular. To our knowledge, no study so far has addressed the issue of the changes of sinus flow on conventional MRI by position.
The purpose of our study was to identify flow induced changes in signal intensity in the dural sinuses caused by changes in patient position, namely, head elevation. Our hypothesis was that physilologic signal intensity in the dural sinuses would change after head elevation, which may help distinguish between physiologic and pathologic flow related signals. 
MATERIALS AND METHODS

Patient Selection and Study Design
Image Analysis
A subjective grade of 1 to 3 was given for the magnitude of any signal in either sinus. The grade system was modified from Saka- obtained. Two independent radiologists with 6 and 25 years of experience in neuroradiology assessed the overall images, respectively. They evaluated the changes in the signal intensity in the IJV, SS, IPS, and CS before and after head elevation as follows: loss, decrease, increase, and no change. Differences in the assessments of both readers were resolved by consensus. Source images of the TOF MRA and MIP images were used for the evaluation. Flow directions of both the sinuses and vein were determined by visual inspection of 3D TOF MRA images and measuring the signal intensities in the most proximal and distal areas of the sinus and vein using variable sized regions of interest or subjective differences on PACS images. We also assessed the laterality of signals in the dural sinuses.
Statistical Analysis
The exact binomial test was used to compare flow related sig- In the 114 sites in the 52 TOF MRA images, flow related signals were seen in more than one dural sinus in 37 patients. After The signal intensity in CS was not seen in 9 of 20 (45%) cases and decreased in 9 of 20 (45%) cases. Table 2 ). ANOVA showed no statistically significant difference in signal changes among the dural sinuses (p = 0.114). In our study, flow related signals were significantly more fre-quent on the left side and bilaterally than on the right side, which is consistent with the findings of Tanaka et al. (15) . However, we also observed bilateral high signals and right sided high signals,
DISCUSSION
and these findings are difficult to explain based only on the compression of the left brachiocephalic vein. It suggests that both IJV may not function properly in certain situations and that different cerebral venous blood outflow may operate by individuals. We also noted that the flow related signal intensity in dural sinuses gradually decreased toward the cephalic direction and showed no directional difference, which is consistent with the work of Watanabe et al. (4) .
Several studies in the literature have attempted to verify physiologic change of cerebral venous blood outflow. The cerebral venous outflow and direction of dural sinuses can be affected by respiration (7, 11) . Kudo et al. (7) reported that the signal inten- 
